Bipolar affective disorder is a chronic, severe mental disorder characterised by acute episodes of depressed, manic and mixed mood states.
were limited to particular interventions (e.g. CBT only), 15 did not cover key peripheral indicators of recovery and did not adjust for study characteristics such as the control groups. 16 The most comprehensive review and meta-analysis recently published produced significant positive effects for some psychosocial interventions; however, multiple analyses were undertaken, several of which included only one study and did not address study quality. 17, 18 Importantly, the study did not use meta-regression to examine factors that might have influenced intervention efficacy. The purpose of our systematic review and network meta-analysis (NMA) was to address these previous limitations by employing the NMA approach to examine the efficacy of psychosocial interventions used for the adjunctive treatment of bipolar disorder in adults on relapse rates, depressive and manic symptoms, global functioning and medication adherence.
Meta-regression techniques were used to identify factors related to the efficacy of this group of therapies. Unlike standard metaanalysis that can compare only two treatments at a time, NMA (also called mixed treatment comparisons) can assess the relative effectiveness of several interventions simultaneously even when the treatments have not been directly compared. It combines the evidence from studies directly comparing interventions (RCTs) with indirect information (comparisons made between RCTs through a common comparator such as treatment as usual). [19] [20] [21] Using NMA addresses the issue of multiple testing found in previous meta-analyses as well as providing additional information in the form of indirect comparisons. The hypothesis was that network meta-analysis would improve the rigour of the results.
Method
Electronic peer-reviewed databases including Medline, PsycINFO and the Cochrane Library of Systematic Reviews accessed through EBSCOhost, as well as the clinical trial registries ClinicalTrials.gov, EU Clinical Trials Register, ISRCTN Registry, WHO International Clinical Trials Registry Platform and the Australian New Zealand Clinical Trial Registry were searched. We used search terms pertaining to bipolar disorder (e.g. bipolar disorder, cyclothymic personality) and psychotherapy (e.g. psychotherapy, behaviour therapy, brief psychotherapy, client centred therapy, cognitive behaviour therapy, emotion focused therapy, group psychotherapy, interpersonal psychotherapy, narrative therapy, psychotherapeutic counselling, solution focused therapy). Searches were limited to studies conducted among humans and published in the English language from inception of the databases to 31 January 2016. Full details of the search strategy are provided in online Table DS1 . A review protocol was registered with the Psychosocial therapies for the adjunctive treatment of bipolar disorder in adults: network meta-analysis Mary Lou Chatterton, Emily Stockings, Michael Berk, Jan J. Barendregt, Rob Carter and Cathrine Mihalopoulos Background Few trials have compared psychosocial therapies for people with bipolar affective disorder, and conventional metaanalyses provided limited comparisons between therapies.
Aims
To combine evidence for the efficacy of psychosocial interventions used as adjunctive treatment of bipolar disorder in adults, using network meta-analysis (NMA).
Method
Systematic review identified studies and NMA was used to pool data on relapse to mania or depression, medication adherence, and symptom scales for mania, depression and Global Assessment of Functioning (GAF).
International Prospective Register of Systematic Reviews (PROSPERO), registration number 2015:CRD42015016975. All identified publications were reviewed independently by two authors (E.S. and M.L.C.) against the selection criteria. Any discrepancies in the selection of articles were discussed among these authors to arrive at the final list of included studies.
We included randomised controlled trials that tested a psychosocial intervention against any comparator for the treatment of bipolar disorder (including types 1 and 2 disorder and cyclothymia in the acute or maintenance phase) among adults aged at least 18 years who were receiving regular mood-stabilising medication at intake. We included any intervention that comprised a psychosocial strategy alongside pharmacological treatment with the primary aim of improving bipolar disorder outcomes. We excluded studies where the sample age range included those younger than 18 years; where part or all of the sample were not receiving regular mood-stabilising medication; where the authors did not report outcomes related to changes in bipolar disorder outcomes; or where data were reported in a non-usable format (e.g. graphically) and usable data could not be obtained from the study authors. The rationale for excluding studies with people less than 18 years old related to the atypical presentation of bipolar disorder in youth, since it is unclear if a bipolar disorder diagnosis in young people is the same as in adults. 22 Studies that evaluated collaborative care were excluded since this approach not only involved psychosocial interventions but also changed the delivery of care to study participants.
Measures of treatment effect
All outcomes were derived from the primary end-point of each study or the longest follow-up time point. We extracted the number of participants meeting criteria for a manic or depressive episode (pooled) at follow-up as the primary outcome of relapse. Methods used to assess relapse included standardised clinical interviews yielding DSM or ICD diagnoses, predetermined cut-off points on depression or mania symptom scales, or admission to hospital. Intervention efficacy for the pooled outcome of depressive or manic relapse was assessed using a risk ratio (RR). We extracted the means and standard deviations of participants' scores on reliable and valid symptom rating scales for depression and mania, where lower scores equated to lower levels of symptoms. We also extracted means and standard deviations of participants' scores on reliable and valid measures of global functioning such as the Personal and Social Performance Scale and the Global Assessment of Functioning (GAF) scale, 23 where higher scores equated to better functioning. In instances where the direction of a scale was reversed (higher scores equated to poorer functioning) we subtracted the mean from the maximum possible score on the scale if that was available, and if not multiplied the mean values by 71 to ensure all outcomes were in the same direction. 24 Intervention efficacy was determined by calculation of a standardised mean difference (SMD) on these scales (measured using Hedges' g). We extracted the number of participants classified as being adherent to their regular psychiatric medication schedule, based on serum mood stabiliser concentrations above a pre-specified cut-off level or based on patient self-report (e.g. taking medication on at least 50% of the days since the preceding assessment) or reports from carers, family members or health professionals. Medication adherence was assessed using a risk ratio.
Risk of bias
Risk of bias was examined using the Cochrane Collaboration tool and techniques for assessing risk of bias. 24 Two authors (M.L.C. and E.S.) independently examined each study and rated it as low risk (score 3), high risk (score 1) or 'risk unable to be determined' (score 2) for each domain. A total quality score was calculated as the sum of all components. A quality index with a value between 0 and 1 was calculated for each study by dividing the total quality score by the highest scoring study in the group. This index was then used in the quality effects meta-analysis described below.
Data extraction
Data were extracted independently by two of the authors (M.L.C. and E.S.). Each extracted data for half the studies and then cross-checked the entries for errors and consistency. Where studies reported outcomes for particular subgroups of the sample rather than for the control and intervention groups at an aggregate level, we calculated these values using the pooled variance and weighted mean. In instances where usable data were not reported in the manuscript, attempts were made to contact study authors for unpublished data.
Statistical analysis
Each of the five outcomes evaluated required a separate network meta-analysis which was conducted using MetaXL version 5.1, an Excel add-in developed by EpiGear International Pty Ltd. 25 MetaXL implements the generalised pairwise modelling framework for network meta-analysis; this makes systematic indirect estimates of the input studies, followed by meta-analysis of all interventions compared with the common control. 25 Whereas most meta-analyses use a random effects model, the primary analyses for this meta-analysis employed the inverse variance heterogeneity (IVhet) model, which uses the inverse variance study weights with a quasi-likelihood based variance structure for the pooled estimate to manage the potential underestimation of the statistical error due to heterogeneity. 26 We consider this superior to the random effects model because it addresses the known issue of underestimation of the statistical error with the random effects model. 27 A quality effects model was used as a sensitivity analysis since it favours larger and higher-quality trials and produces a conservative confidence interval for the pooled point estimate. 28 Effect sizes (Hedges' g) were specified as 0.2 small, 0.5 medium and 0.8 large. 29 The assumption of transitivity, that the direct and indirect evidence are in agreement, underpins NMA. 19 Consistency, a statistical measure of transitivity, was assessed through computation of the H statistic which describes the relative excess in heterogeneity (Cochrane's Q) over its degrees of freedom. 25 To explain any further causes of heterogeneity on the basis of study characteristics and characteristics of the intervention, we conducted weighted linear regression models using the Stata 'regress' command. Study-level weights were obtained from the IVhet meta-analyses, and were included in the regressions using the analytical weights option. Separate weighted regressions were conducted where the overall meta-analysis produced a significant result at the primary outcome time-point within each study, and thus were conducted for relapse rates, adherence rates, manic symptoms and GAF. Ratio data (including relapse rates and adherence rates) were natural log-transformed prior to analysis. We selected factors for the regression analysis a priori based on published research. The analysis examined the effect of intervention facilitator (clinician -psychiatrist or psychologistv. trained therapist); intervention delivery format (group v. individually delivered); total intervention exposure time (in minutes); follow-up time-point (in months); any psychiatric comorbidity at baseline (anxiety, schizophrenia, suicidal ideation, antisocial personality disorder, substance use disorder or borderline personality disorder); phase of illness at baseline (euthymic v. acute); and bipolar disorder type at baseline (type 1 only v. types 1 and 2). The adjusted R 2 index was employed to quantify goodness-of-fit for each model. Statistical significance for all analyses was set at P50.05.
Results
We identified 176 studies as potentially appropriate for inclusion in the meta-analysis (Fig. 1 ). There was 93% agreement between reviewers (k = 0.84, P50.05) for full-text articles meeting the inclusion criteria. Once data were extracted, 45 publications from 41 unique trials were suitable for the pooled analyses. Thirtyeight studies were excluded owing to inappropriate study designs; 31 were excluded because of lack of appropriate results for the pooled analyses, such as group means and standard deviations at study end-points. Three trials evaluated interpersonal and social rhythm therapy (IPSRT) but only one provided outcome data that could be used in the pooled analyses, and this trial was conducted in people with type 2 bipolar disorder who were not taking medication at study entry; 75 it was therefore determined not to be a trial of adjunctive therapy and excluded. A single attempt was made to contact 11 study authors where insufficient or unusable data were reported in the manuscript. Two responses were received, and one author provided additional data. However, that study was subsequently deemed not to fit the inclusion criteria as noted above and was excluded. 75 The 41 trials analysed in the meta-analysis contained data from a combined total of 3119 individuals and are described in online The majority of trials evaluated CBT (16 trials) and psychoeducation (12 trials) ( Table 1) . Another group of four trials clearly described the intervention as a combination of psychoeducation and CBT and were analysed as a separate subgroup. Three studies were included that evaluated family-focused therapy (FFT). A separate category of carer-focused interventions included data from five evaluations. A novel study evaluating psychoeducation combined with a mobile telephone application, Personalized Real-time Intervention for Stabilizing Mood (PRISM), was analysed as a separate group. The outcome measures that could be combined in meta-analysis varied across studies, with depression symptom scales being the most common outcome measure available from 25 trials, relapse (depression or mania) assessed in 24 trials, mania rating scales reported in 18, GAF scores from 14 and medication adherence from 11. Additional details of the studies used for the meta-analysis are presented in online  Table DS2 . The most common comparator was treatment as usual (TAU); eight trials contained active comparators. 35, 38, 52, 55, 60, 62, 72, 74 We assessed all included studies for risk of bias (see online Figs DS1 and DS2). Of the 41 included trials, reporting of random sequence generation and allocation concealment was mostly absent, and as such most studies were rated as unclear for these domains (27 and 21 studies respectively). Most studies either did not report masking of participants or reported that participants were actively aware of their treatment allocation, and thus 26 and 10 studies were rated respectively as unclear or at high risk of bias; however, masking of treatment allocation is acknowledged as being inherently difficult in studies of behavioural interventions. 76 Masking of outcome assessors was mostly done, and most trials (24) were rated as low risk for this domain. Similarly, most studies (24) were rated as low risk for attrition bias, as authors primarily conducted intention-to-treat analyses and reported low and equal attrition between treatment conditions. Although just over half of studies were classified as having a low risk of bias due to selective reporting (21 studies), more than a third were classified as high risk for this domain (15 studies), primarily where raw mean scores and standard deviations on symptom screening scales for depression and mania were not reported, or where raw numbers of participants meeting criteria for relapse were not reported or only displayed graphically. Most studies were classified as having a low risk of bias due to any other cause (31 studies); however, 8 studies were rated as having high risk of bias, mostly where the intervention and control groups were not equivalent on key measures of depression and mania at baseline (e.g. significant differences in mean scores on symptom screening scales).
The network diagram for the outcome of pooled manic or depressive relapse (online Fig. DS3 ) contained seven nodes: five psychosocial interventions and two control conditions. The carer-focused interventions were significantly more efficacious than TAU on the outcome of relapse with the IVhet model as shown in the forest plot ( Fig. 2(a) ): RR = 0.61, 95% CI 0.44-0.86). Only two trials of carer interventions (70 participants in total) were used in this analysis, but the quality of both was high. Family-focused therapy, psychoeducation and CBT were also associated with reduced risk ratios for relapse v. the control condition of TAU; however, these were not significant with the IVhet model or QE models (forest plots are shown in online Figs  DS8-17) . The network of interventions with depression symptom scale score outcomes (online Fig. DS4 ) included six psychosocial interventions and three control conditions. One trial compared a carer-focused intervention with an attention control condition, which meant it was disconnected from the network and therefore could not be analysed in the network meta-analysis. 60 The SMD results presented in Fig. 2(b) indicate that although three of the psychosocial interventions (psychoeducation plus CBT, FFT and psychoeducation) and one of the control conditions (group drug counselling) decreased depression symptom scores compared with TAU, none had a significant effect. The combination of psychoeducation and PRISM significantly increased depression scores compared with TAU.
The network of interventions providing mania symptom scale score outcomes was similar to the depression network with the exception of lacking the FFT v. TAU branch (online Fig. DS5 ). The carer-focused intervention and attention control node was disconnected and thus could not be analysed as part of the network. Figure 2(c) shows that the combination of psychoeducation and CBT had a significant, large effect on reducing manic symptoms v. TAU (SMD = 70.95, 95% CI 71.47 to 70.43). This intervention was also superior to all other interventions included. The effect of psychosocial therapies on the risk of non-adherence are shown in Fig. 2(d) and the network diagram in online Fig. DS6 . People who received the combination of psychoeducation and CBT were significantly less likely to report non-adherence to their bipolar medications than those receiving TAU (RR = 0.14, 95% 34 Costa et al (2011) 37 Gomes CI 0.02-0.85). Psychoeducation alone was also associated with a significantly lower risk of non-adherence with bipolar medications (RR = 0.27, 95% CI 0.14-0.53) as was the attention control condition (RR = 0.27, 95% CI 0.08-0.89). The network of interventions with GAF outcomes contained six nodes (online Fig.  DS7 ). Psychoeducation and CBT had a significant large effect on GAF scale scores compared with TAU (SMD = 2.55, 95% CI 1.69-3.40), as shown in Fig. 2(e) . The network meta-analysis results for the depression, mania and GAF scales did not differ with the quality effects models (see online Figs DS8-17 for results using the alternative models). The weighted average H statistic for all the networks in this analysis was less than 3, indicating minimal inconsistency in treatment effects. The specific H values using the inverse variance heterogeneity model were relapse 1.06, depression symptom scores 2.14, mania symptom scores 1.26, adherence 1, GAF 1.11.
Meta-regression
Weighted regressions revealed that the risk of relapse was higher in studies where samples comprised participants with any comorbid psychiatric disorder at baseline, compared with studies where participants were required to have no existing comorbid psychiatric disorder to meet inclusion criteria: t(25) = 2.38, P = 0.03, adjusted R 2 = 16.3%; Table 2 , online Fig. DS18 ). No factor was significantly associated with adherence rates. For symptoms of mania and GAF scores, studies with longer follow-up data collection had larger effect sizes than those collecting data only in the mid or short term: t(18) = 2.63, P = 0.02, adjusted R 2 = 25.8% for mania and t(15) = 5.19, P50.01, adjusted R 2 = 65.0% for GAF scores ( Table 2 , online Figs DS19 and DS20). Additionally, effect sizes for improvements in GAF scores were smaller in studies where samples comprised participants diagnosed with type 1 and 2 disorder, compared with studies where samples were limited to people with type 1 only: t(15) = 73.03, P = 0.01, adjusted R 2 = 36.9% (Table 2 , online Fig. DS21 ).
Discussion
To our knowledge this is the first network meta-analysis of psychosocial interventions used as adjunctive treatment for bipolar disorder, and the first meta-analysis to report pooled results for the outcomes of medication adherence and GAF for these interventions in people with this disorder. The study method addressed limitations in prior meta-analyses. The use of the IVhet and QE models as well as the addition of meta-regression increased the robustness of the findings. The results suggest that many psychosocial interventions lack high-quality evidence to support their efficacy as an adjunctive treatment to improve outcomes for people with bipolar disorder. Only the carer-focused interventions were associated with a significant reduction in the risk of relapse v. TAU. The effect for the carer interventions translates into a 39% relative risk reduction in relapse compared with TAU. However, the use of TAU as a control tends to inflate effect sizes compared with the use of active controls. 16 It is also important to note that only five RCTs evaluating carer-focused interventions could be included in this systematic review, suggesting a need for additional trials of this therapy in particular. Psychoeducation (delivered individually or in a group) as well as FFT and CBT showed trends toward improvement in the risk ratio but these results were non-significant under both IVhet and QE models. The lack of a significant effect on the risk of relapse for CBT was similar to the non-significant findings by Lynch et al. 15 However, our analysis included five additional RCTs and was based on direct and indirect comparisons providing additional strength to the results. These results contrast with those of Oud et al, 18 who found significant effects on depressive and manic relapses for group psychological interventions as well as for any relapse for individual psychological interventions at post-treatment and follow-up compared with TAU. The differences are probably due to differences in methodology (standard meta-analysis v. network) and the grouping of studies, since Oud et al had more groups with smaller numbers of studies per analysis.
None of the psychosocial interventions was found to have a significant effect in reducing depression symptom scale scores. Our analysis was based on the longest follow-up point and was similar to that of Oud et al, who showed that individual psychological interventions did not significantly reduce depression symptoms at follow-up assessments. 18 Depressive symptoms in bipolar disorder are poorly addressed by both existing medication and psychotherapy strategies, reflecting the largest unmet need in the disorder. 77 Novel psychotherapeutic approaches to target depression and emotion regulation remain the next treatment horizon. 78 The combination of psychoeducation and CBT demonstrated a significant large effect on reducing mania symptom scale scores compared with TAU as well as in comparison to all other comparators. This appears consistent with the significant but small effect that was seen in a previous meta-analysis for individual psychological interventions. 18 However, other meta-analyses have not evaluated this combination of psychosocial interventions because the trials combining these two psychosocial therapies are recent, with the first trial published in 2008. Psychoeducation and the combination of psychoeducation and CBT were also found to significantly reduce the risk of medication non-adherence compared with TAU, which translates into a relative risk reduction for non-adherence of 86% v. TAU. Psychoeducation alone as well as the attention control comparator were also found to have a significant relative risk reduction of 73% compared with TAU. This appears to be the first meta-analysis to report these effects, but it should be interpreted prudently since the network of trials used in this analysis was limited. The combination of psychoeducation and CBT was also found to have a significantly large improvement in GAF scores compared with TAU as well as compared with psychoeducation, CBT, carer-focused interventions and psychoeducation plus PRISM. This result should be viewed cautiously since only one direct comparison of psychoeducation and CBT compared with TAU was included in the network of 15 trials for this analysis, and the result relies heavily on the indirect comparisons within the network.
The meta-regression results indicated that the risk of relapse was higher in studies comprising samples with psychiatric comorbidities, which has been described previously. 79, 80 The greater improvements in mania symptoms and GAF at long-term follow-up relative to the short term may be indicative of increased efficacy of the interventions over time. The meta-regression of bipolar disorder type and GAF suggests that the psychosocial interventions have a greater benefit to global functioning in people diagnosed with type 1 bipolar disorder than for the group having a mix of type 1 and 2 diagnoses. This finding may be reflecting a similar mechanism to the higher risk of relapse among samples with psychiatric comorbidities, suggesting that psychosocial interventions may need to be tailored to specific manifestations of bipolar disorder and existing comorbidities, owing to the more severe course of illness associated with these disorders. 81 
Limitations and strengths
This analysis was limited by the number of RCTs available for inclusion and the data that could be pooled. Numerous potentially eligible studies could not be included owing to the lack of reporting of extractable data, including interventions testing IPSRT. The variety of outcomes assessed and the methods for assessing each outcome also limited the use of specific studies in these analyses. Consistency in the use of outcome measures would vastly improve the methodological rigour of the evaluations. The analysis was also limited by potential differences in the TAU control condition used in many of the trials. Although we have considered TAU to be a homogeneous control condition, there is the potential for variability within TAU due to physician knowledge of diagnosis, prescribing, referrals and use of treatment guidelines. 51, 77, 78 Given the small number of studies we were unable to undertake further analysis to explore this issue in detail.
Despite these limitations, these network meta-analyses strengthen treatment assessment and increase the precision of estimates through the combination of direct and indirect comparisons. The analyses examined the robustness of results under the inverse variance heterogeneity and quality effects models. They also included the assessment of peripheral improvements that are important to psychosocial functioning, including medication adherence and global functioning, which have not been included in previous reviews.
Study implications
Our results suggest that more research with a standard set of outcome measures similar to those used for trials of medications would greatly improve the rigour and comparability of the evaluations for future network meta-analyses. Given the differences in the resources required to deliver the interventions evaluated, additional cost-effectiveness assessments of the efficacious interventions from these network meta-analyses should be undertaken.
Our findings are important from both clinical and economic perspectives. From a clinical perspective, given the limited data available, this analysis suggests that psychosocial interventions should be offered to family members and carers since they significantly reduced risk of relapse in people with bipolar disorder. Psychoeducation should be offered to people with this disorder since the analysis found that it significantly reduced the risk of medication non-adherence. The combination of psychoeducation and CBT was also associated with significant decreases in the risk of medication non-adherence, reduced mania symptoms and improved global functioning and should be considered as an additional offering to people with bipolar disorder, particularly since it can be offered online. 52 From an economic perspective these psychosocial therapies should be further evaluated to determine whether they are good value for money. Management of depression, however, remains the major unmet clinical need in the disorder.
Medea: a mythological case of familial serial killer?
Philippe Charlier, Saudamini Deo, Michel De Grè ce and Anne-Sophie Wecker
In Greek mythology, Medea is the wife of the hero Jason and originated from Cholcide (in today's Georgia). She is a sorceress associated with the cult of Hecate, goddess of witchcraft, poisons and ghosts. In Seneca's play she kills her younger brother Apsyrtus and cuts him into pieces that she then scatters in the sea. When her husband divorces her for a younger woman, Creusa, Medea presents her with a poisonous burning dress, kills Creusa's father Creon, then sets fire to their palace in Corinth, and finally, she bleeds to death the two children she had with Jason, Mermeros and Pheres. Back in her homeland, she kills her uncle Perses to reinstate her father Aeë tes to the throne. Medea's murderous count totals six homicides, almost exclusively within the family circle. A final, seventh homicide could be added to this list, when Medea encourages the daughters of King Pelias to kill, dismember and then cook their father.
Medea fits the definition of a serial killer, in the sense that she has killed at least three people in different locations and at different points in time. Her character seems clearly psychopathological. She derives satisfaction from killing ('I rejoice, I rejoice', v. 912; 'I feel rising in me, against me, a great enjoyment', v. 992-3). She is described as in a state of 'trance' ('furore') before the act, a state comparable or similar to depersonalisation. Some of these killings appear to have sexual aspects: for example, the murder of her two children is described in terms suggestive of an orgasmic component (v. 991-2) and pleasure (v. 1016-7). She also wants her infamy to outlive her, transforming the murders into a homicidal performance by killing her second son on the roof and showing the corpse of the first son to the crowd of Corinth (v. 976-7). At times, she seems to lose contact with reality, by not recognising and acknowledging Jason's children as her own. And, by constantly reminding herself of her past murders, she gains courage and stimulation to commit new ones.
Medea is the granddaughter of the Sun and hence is symbolically dominated by fire, an element whose preponderance in the body, according to Hippocratic medicine, is a causal factor for yellow bile and a particularly angry mood. How, then, was she to evade this kind of 'genetic' predisposition?
The mythological character of Medea is well known to psychologists and psychiatrists as the 'Medea complex' described as the killing of one's own children in revenge against an abandoning husband. Perhaps, one could add another dimension to Medea's character -that of a serial killer. 
